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The spillway capacity of 400 ¢fs is only 3 percent of the Probable Maximum
Flood (PHF) which was corputod to be 13,670 cfs. The 1/2 PHF is 7,046 cfs.
Therefore, the dam cannct pass the 1/2 PUF without being overtopped., The
downstrean hazard is a lightly traveled road that travels northeglx/(rom the

cantoniment area.

The discharge capacity of the spillway is inadéquate for al}\{g?ws in
excess of 3 percent of the FHF (spillway capacity = 400 cfs). The

. spillyay is not considered seriously inadequate based on the Corps of
Engineers’ screening criteria since the hydrologic/hydraulic anallysis
indicates that failure of the dam would not pose a high hazard t
loss of life from large flous downstream {rom. the dam. However, ton-
sideration should be given to provide an emergency spillway adequate
to pass/1/2 of the PME_withiout damage to the structure. This may be
accom thgrConstruction of an ciuergency spillway on the

undisturbed Lan™Bf the impoundment.

“ The deteriorated apron cf the existihg'?brvice'spillway should be
repaired immediately, <i.“,___,«‘/,
Investigaticns should be cuupleted within one year to determine the
source of secpagesnoted near ;he wing wall of the existing spil)lway.

The structural stability of $he dam should be evaluated within one
year. This evaluation shouJd be bascd oﬁzthe data collected in a
on the embanknment section of the dam.

soils investigation progra
An adequate warning systun should be developed insicdiately to be used
in the cvent of the petential failure or flooding. .

Within one yeor, the trecs and brush should be removed from both the
upstreen and downstreem face of the cembonkment section. The upstream
face should be protected.from crosion by wave action by the placement
of riprap at the waterline of the impoundment. . .

Hithin tvo years, some means should be provided Vor draining of the
impourdment for inspection end/or maintenance procedures.
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
vironment of the structure.

It is important to note that the condition of a dam depends on numercus
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

- Phase I inspections are not intended to provide detailed hydrologic and
; hydraulic analyses. In accordance with the established Guidelines, the

. Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
’ thereof. Because of the magnitude and rarity of such a storm event, a

finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test

, flood provides a measure of relative spillway capacity and serves as an

. . aide in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential. AocessionFor
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam St. James Lake Dam NY779
State Located New York
County Located St. Lawrence
Stream PTeasant Creek

Date of Inspection May 2, 19/9

ASSESSMENT OF
GENERAL CONDITIONS

St. James Lake Dam, a small, low hazard dam, is an earthen dam constructed in
approximately 1923. It is located just north of the Ft. Drum cantonment area.
No plans exist for the dam, however, field surveys were taken as part of this
inspection. A significant feature of the dam is that it has no emergency
spillway outflow occurs. Only through a service spillway consisting of twin
42 inch pipes. The drainage area is 5.14 square miles.

The spillway capacity of 400 cfs is only 3 percent of the Probable Maximum
Flood (PMF) which was computed to be 13,670 cfs. The 1/2 PMF is 7,046 cfs.
Therefore, the dam cannot pass the 1/2 PMF without being overtopped. The
downstream hazard is a lightly traveled road that travels northerly from the
cantonment area.

1. The discharge capacity of the spillway is inadequate for all flows in
excess of 3 percent of the PMF (spillway capacity = 400 cfs). The
spillway is not considered seriously inadequate based on the Corps of
Engineers' screening criteria since the hydrologic/hydraulic analysis
indicates that failure of the dam would not pose a high hazard to
loss of life from large flows downstream from the dam. However, con-
sideration should be given to provide an emergency spillway adequate
to pass 1/2 of the PMF without damage to the structure. This may be
accomplished by the construction of an emergency spillway on the
undisturbed bank of the impoundment.

2. The deteriorated apron of the existing service spillway should be
repaired immediately.

3. Investigations should be completed within one year to determine the
source of seepage noted near the wing wall of the existing spillway.

4. The structural stability of the dam should be evaluated within one
year. This evaluation should be based on the data collected in a
soils investigation program on the embankment section of the dam.




5. An adequate warning system should be developed immediately to be used
in the event of the potential failure or flooding.

6. Within one year, the trees and brush should be removed from both the
upstream and downstream face of the embankment section. The upstream
face should be protected from erosion by wave action by the placement
of riprap at the waterline of the impoundment.

7. Within two years, some means should be provided /or draining of the
impourdment for inspection and/or naintenance procedures.

Dale Engineering Company,

> e

Johh 8. Stetson, President

~
A

Approved}?i%g Col. Clark H. Benn
Date: /4 dzy New York District Engineer




Overview of front of dam showing service spillway,
Dam does not have an emergency spillway or weir type
spillway.
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1 Close-up of inlet structure of service spillway.
Spillway can be scen on ri«ht wall.

2. View of upstream reservoir.
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3. Large tree growth on upstream face of dam.
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4. View of earthen road across top of dam. Ratio of .
width of dam to height of dam quite large. "
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Downstream face of dam contains significant large
tree growth.
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6. Downstream view of service spillway pipes. Discharge
channel lined with concrete with large cavity in
concrete at toe of embankment and natural channel.

. vii

ey otlagade s o

R s gt MW o fs

Pl




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - ST. JAMES LAKE  ID# - NY799

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority

Authority for this report is provided by the National Dam Inspection
Act, Public Law 92-367 of 1972. It has been prepared in accordance
with a contract for professional services between Dale Engineering
Company and Department of the Army, New York District, Corps of Engi-
neers.

oo

b. Purpose of Inspection

The purpose of this inspection is to evaluate the structural and hy-
draulic condition of the St. James Lake Dam and appurtenant struc-
tures, owned by the United States Government, Fort Drum Military Re-
servation, and to determine if the dam constitutes a hazard to human
life or property and to transmit findings to the New York District,
Corps of Engineers.

This Phase 1 inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition, due
to the limited scope of services for these Phase I investigations,
the investigators had to rely upon the data furnished to them.
Therefore, this investigation is limited to visual inspection, review
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1
1.2 DESCRIPTION OF PROJECT ‘
a. Description of Dam and Appurtenances
The St. James Lake Dam is an earth fill embankment approximately 200
feet long with an irregular top width of approximately 20 feet. The
height of the structure is approximately 20 feet. The dam is tra-
versed by a dirt road that forms a part of military reservation road {

network.

The upstream face of the dam slopes gradually at a slope of 1 verti-
cal to 4 horizontal into the impoundment. The downstream slope va-
ries and in some areas the downstream slope is supported by a masonry
wall.
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b.

Ce.

d.

e.

Just to the east of the outlet channel at the toe of the downstream
slope exists the remains of an old mill building. The flow from the
reservoir is conducted across an 8-1/2 foot wide spillway structure
which discharges through two 42 inch iron pipes to a concrete and
masonry apron on the downstream slope of the dam. The concrete apron
at the outlet of the 42 inch pipes was badly deteriorated near the
toe of the slope. The receiving stream is overgrown with brush but
there is no evidence of recent erosion in the channel.

The impoundment formed by the St. James Lake Dam is used for recrea-
tional purposes. There is no facility for draining the impoundment
and no emergency spillway provided.

Location

St. James Lake Dam is located in tne Town of LeRay, Jefferson County,
New York. The facility is also located on the Fort Drum Military
Reservation.

Size Classification

The maximum height of the dam is approximately 20 feet, the storage
volume of the dam is approximately 105 acre feet. Therefore the dam
is in the Small Size Category as defined by The Recommended Guide-
1ines for Safety Inspection of Dams.

Hazard Classification

The receiving stream from the impoundment flows through an undeve-
loped section of Fort Drum. Approximately 1500 feet downstream from
the dam the receiving stream crosses one of the main roads serving
the military post. This road is not heavily traveled, therefore, the
dam is in the Low Hazard Category as defined by The Recommended
Guidelines for Safety Inspection of Dams.

Ownership
The dam is owned by the United States Army.

Purpose of the Dam

The dam presently impounds a reservoir which is used for recreational
purposes for the Fort Drum Military Reservation.

Design and Construction History

Documents collected from the New York State Department of Environmen-
tal Conservation indicate an application for construction of the dam
was made in January 1923. There is no evidence as to when the dam
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h.

was constructed. The description of the dam in the permit applica-
tion does not conform to the configuration found in the field. There
is no information available as to the date of the construction of the
present facility or of any of the details of construction.

Normal Operational Procedures

There are no formal operating procedures for the facility. The road
across the dam is a part of a lightly traveled aetwork of military
roads in the area. The impoundment is used for recreational purposes
and normal surveillance would be provided through the use of this
facility.

1.3 PERTINENT DATA

a.

b.

Ce

d.

e.

. L-::,r _gmMﬁmbqb«u .

Drainage Area

The drainage area of the St. James Lake Dam is 5.137 square miles.

Discharge at Dam Site

No discharge records are available for this site.

Computed discharges: (Through twin 42 inch pipes, no emergency
spillway)

Ungated spillway, top of dam 400 cfs
PMF 13,760 cfs
1/2 PMF 7,046 cfs

Draw down, (Through Service Spillway Only) 400 cfs

Elevation (Assumed Datum)

Note: There is no U.S5.G.S. control in
the area. Elevations were measured
in local datum and approximate U.S.G.S.
elevations are given in parenthesis.

Top of dam : 102.6  (517.0)
Maximum pool - PMF (525.16)

1/2 PMF (522.08)
Spillway crest 95.5 (511+)
Stream bed at centerline of dam (494+)
Reservoir
Length of maximum pool (PMF) 5000 FT (1/2 PMF)
Length of normal pool 2500 FT
Storage
Top of dam 288+Acre Feet
PMF 438 Acre Feet
1/2 PMF 381 Acre Feet
Normal pool 179 Acre Feet

3
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f. Reservoir Area

Spillway pool 18.37+Acre
g. Dam

Type - Earth fill
Length - Approximately 200 feet
Height - 20 feet
Freeboard between normal reservoir and top of dam - 4 feet
Top width - Irregular 20+ feet
Side slopes - Upstream 1 vertical/4 horizontal
Downstream varies
Zoning - Unknown
Impervious Core - Unknown
Grout Curtain - Unknown

h. Spillway

Type - Weir - service spillway, no emergency spillway.

Length - 8.5 feet weir discharges through twin 42 inch iron pipes.
Crest Elevation - Datum - 98.26 (509.26).

Gates - Stop planks in service spillway.

U/S Channel - Natural.

D/S Channel - Natural stream channel.

i i. Regulating Outlets

Regulation of water level through use of stop planks in service
spillway. Three feet of stop planks in place at time of inspection.




2.1

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN

There is no information available regarding the design of this
facility.

CONSTRUCTION

No information is available regarding the construction of this
facility.

OPERATION

See Section 4.

EVALUATION

Although there is no engineering data or construction information
available for this facility, the fact that the impoundment is in the
Small Size classification and Low Hazard classification allows
evaluation of this facility for the Phase I investigation.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
a. General

The St. James Lake Dam was inspected on May 2, 1979. The dam pre-
sently functions to provide a recreational facility for the Fort Drum
Military Reservation.

b.  Dam

The dam and spillway are shown in the Sketches prepared by Dale En-
gineering Company in Figure 3. The date of the construction of the
dam is not known, nor are the materials of construction. The dam is
apparently constructed of earth fill. The embankment is poorly main-
tained and large trees have grown on both the upstream and downstream
slopes of the dam. Some trees had been cut on the downstream slope
and the cuttings were left on the face of the dam. A masonry wall
located just to the west of the downstream outlet is in deteriorated
condition as is the apron on the principal spillway. Some seepage
was noted just to the east of the principal spillway. Substantial
flow was observed under the east wing wall of the outlet structure.
No bank protection is provided on the upstream face of the dam.

c. Spillway

The control spillway was operating at a head of approximately 3 in-
ches at the time of the inspection. Stop planks were in place in
the outlet structure to an elevation of 2 feet 9 inches above the
spillway level.

d. Appurtenant Structures

There are no structures appurtenant to this dam. No provisions are
made for draining of the dam except for the removal of stop planks in
the control spillway.

e. Reservoir Area

The reservoir area is generally forested and does not contribute sig-
nificant amounts of sediment into the impoundment. There are no ar-
eas where bank instability was noted around the impoundment.

f. Downstream Channel

The area downstream from the dam is on a flat gradient. No recent
erosion was noted in the receiving stream.

=
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3.2 EVALUATION

Visual inspection reveals that there is moderate to severe deteriora-
tion in the principal spillway apron which forms a portion of the
downstream slope of the embankment dam. There is also some seepage
located near the wing wall which forms the downstream apron channel.
Both the upstream slopes of the earth embankment and the downstream
slopes are heavily overgrown with trees and brush. Large diameter
willow trees are located along the waterline of th2 impoundment along
the upstream slope. There were no signs of cracking or structural
instability in either the top of the bank or the downstream slopes.

A masonry wall which supports a portion of the roadway across the dam
is in a deteriorated condition, however, this masonry wall does not
appear to contribute to the structural competency of the facility.
The dam in general is poorly maintained and there is no program of
periodic inspection of the facility.




SECTION 4 - OPERATIONAL PROCEDURES

4,1 PROCEDURES

The operation of the stop planks in the control spillway was not ob-
served by the Inspection Team. Inquiry with the facility engineer at
the Fort Drum Military Reservation indicates that no program of
operation is in effect at the facility.

4.2 MAINTENANCE OF THE DAM

The dam is maintained by the facilities engineer at the Fort Drum
Military Reservation.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 DRAINAGE BASIN CHARACTERISTICS

The St. James Lake Dam is located on Pleasant Creek approximately 1
mile north of the Ft. Drum cantonment area. The drainage area at the
dam is 5.14 square miles. The topography consists of mildly sloped
terrain with runoff partially originating in the cantonment area.

5.2 ANALYSIS CRITERIA

T':e purpose of this investigation is to evaluate the dam and spillway
vwith respect to their flood control potential and adequacy. This has
been assessed through the evaluation of the Probable Maximum F1lood
(PMF) for the watershed and the subsequent routing of the flood
through the reservoir and the dam's spillway system. The PMF event
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration loss and concentration runoff of
a specific location that is considered reasonably possible for a par-
ticular drainage area. Since this dam is in the Small Dam Category
and is a Low Hazard, the guidelines criteria (Ref. 1) require that
the dam be capable of passing one-half the Probable Maximum Flood.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I investigation, certain assumptions, based on experience were
used in this analysis and in the determination of the dam's spillway
capacity to pass the PMF. In the event that the dam could not pass
the 1/2 Probable Maximum Flood without overtopping, an additional
analysis is to be performed on potential dam failure providing the
dam was classified a high hazard. This process is done with the
concept, that if the dam is unable to satisfy this criteria, further
refined hydrologic investigations would be required.

Since the St. James Lake Dam is a Low Hazard Classification and not a
High Hazard Classification, hydrologic dam break analysis has not
been provided.

The U.S. Army Corps of Engineers, Hydrologic Engineering Center's

Computer Program HEC-1 DB using the Modified Pulls Method of flood
routing was used to evaluate the dam, spillway capacity, and down-
stream hazard.

The unit hydrographs were defined by Clark Coefficients, Tc and R.
The Probable Maximum Precipitation (PMP) was 18.5 inches, Hydromete-
orological Report (HMR #33) for a 24 hour duration, 200 square mile
basin. Base flow for the basin was assumed to be 2 cubic feet per
second per square mile, while loss rates were set at 1.0 inches ini-
tial abstraction and 0.1 inches/hour continuous loss rate. The loss
rate function yielded 17.37 inches of runoff from 21.02 inches

-




precipitation. The PMF inflow hydrograph was determined by applying
the PMP to the unit hydrographs and runoff and routing to the dam
sites (Figure 4). The Probable Maximum Flood at the dam was 13,760
cfs, while the 1/2 Probable Maximum Flood was 7,046 cfs. The com-
puted values are considered on average to be on the high side but are
considered to be well with the screening criteria.

| 5.3 SPILLWAY CAPACITY

| The dam contains only a service spillway consisting of two 42 inch
iron pipes. No emergency spillway exists. The invert of the pipes
are 7 feet below the top of the dam.

It is estimated that the spillway could discharge 400 cfs with the
pool elevation at the top of the dam.

| Spillway Depth of
r Discharge Capacity Flow Over Dam
PMF 13,760 3% 8.16 ft.
ﬁ 1/2 PMF 7,046 6% 5.08 ft.

5.4 RESERVOIR CAPACITY

The reservoir capacity is given below.

Top of Dam 288 Acre Feet
Crest of Spillway 179 Acre Feet

The storage capacity curve is shown in Appendix C.

5.5 FLOODS OF RECORD

There is no information on water levels at the dam site.

5.6 OVERTOPPING POTENTIAL

The HEC1-DB analysis indicates that the dam will be overtopped as
follows:

OVERTOPPING IN FEET

PMF 8.16
1/2 PMF 5.08

The downstream hazard is a lightly traveled road heading north out of
the cantonment area. Should dam failure occur, this road would be
overtopped to approximately the same depth of the dam overtopping.

10




5.7 EVALUATION

i The limited spillway capacity and lack of an emergency spillway will
' result in overtopping of the dam for an event of less than the 1/2
Probable Maximum event. Therefore, the spillway is an inadequate
spillway system on a Low Hazard Classification dam (for all flows
beyond 6% of the Probable Maximum Flood).
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

de.

b.

Visual Observations

Visual inspection of the earthen dam indicates no evidence of a past
stability failure, and no significant embankment .racking, sloughing
or erosion was noted. A laid-up stone retaining wall utilized to
form an upper part of the structure's downstream side (to support a
widened roadway surface across the top of the dam) shows some evi-
dence of settlement not seriously related to the embankment behavior.
The section of concrete and masonry spillway extending through the
dam appears structurally sound, but the masonry and concrete compris-
ing the walls and apron of the downstream outlet area are deterio-

rating along with some washout. Seepage/leakage from the spillway
outlet/embankment occurs at this location.

Tall trees exist at various locations on the downstream face and also
the upstream face of the embankment. Brush, fallen trees and debris
cover the embankment's downstream slope and downstream channel area.

A thin concrete facing applied to the stone retaining wall provided
as suppport for the widened roadway passing over the dam is cracked
and loosening at locations because of tree root penetration and frost
and settlement affects. This concrete facing has no apparent rela-
tionship to the embankment stability, although it has probably as-
sisted in keeping stone in place.

Almost the entire upstream face of the embankment is submerged when
the reservoir is at spillway level. At the time of the field inspec-

tion, this upstream face was submerged and not visible for evalua-
tion.

Geology and Seismic Stability

The St. James Lake area is located in the St. Lawrence Valley Lowland
which is part of the eastern lake section of the Central Lowland

Province. It is north of the Tug Hill Plateau and at the western
edge of the Adirondack foothills.

The January 5, 1973 State Report indicates the dam was sited on clay
and gravel and both the right and left banks are in clay. The Janu-
ary 31, 1923 State Engineer Report indicates the spillway to be on
hardpan and gravel. The clay is a calcareous rich clay and is con-
sidered to be a« glacial rock floor. This clay is subject to leaching

and may be the reason for the suspected under or through-the-dam
flow.

Bedrock beneath the clay in the area belongs to the Pamelia For-
mation, the basal unit of the Black River Group (Middle Ordovician).
The Pamelia is a calcitic dolostone which has an average silica
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content of about 13 percent. Sand content increases toward the base
of the unit.

Cushing (1910, p. 133-134) mentions underground flow through lime-
stone channels in the area. He also refers to roof cave in of these
channels as being common. Cushing (1910, p. 143-144) also indicates
that drainage of the large sand plain located to the south of St.
James Lake and north of the Black River is northward into the Indian
River.

Dip of bedrock in the area is 1° to 2° southwestward. The closest
known fault to the dam is approximately 10 miles to the southeast.
The arcuate shaped fault line trends northeast. A linear feature 3
miles north-northeast of the dam site and having an east-west trend
and which might represent a fracture is shown on the 1977 Preliminary
Brittle Structures Map of New York.

Between 1932 and 1963, five minor earthquakes were recorded 8 to 10
miles southwest of the dam site. None were of an intensity greater
than III (modified Mercalli Scale). One earthquake of intensity VI
was recorded 26 miles southeast of the dam in 1853. Though the area
is located in Zone 3 of the Seismic Probability Map, it would more
properly be designated Zone 2.

Data Review and Stability Evaluation

e e AT

Records made available provide little indication about the materials
of construction and actual method of placement. Though the existing
structure is primarily earthen, correspondence from 1923 dealing with
the then proposed construction for this dam indicate plans for a con-
crete spillway structure which apparently would constitute the entire
dam. Presumably, the dam was widened and lengthened, and also raised
a few feet in height, since the 1923 construction to reach the pre-
sent dimensions.

The embankment section of the dam appears to be in good condition
structurally. Repair of the concrete and masonry spillway's deterio-
rated downstream section, along with provisions to determine the
course of and reduce on-going seepage at this general location, need
be accomplished to prevent progressive deterioration and the related
detrimental affect on the embankment's structural stability.

Corrective undertakings should include the cutting of trees on up-
stream and downstrem slopes to eliminate the hazard of embankment
damage where storms cause trees to uproot. Maintenance should extend
to periodic removal of debris from the spillway area to reduce the
danger that this outlet, of limited area, will become stopped.

The freeboard distance between the spillway level and the road sur-
face along the top of the embankment is from one to two feet. Vege-
tation along the upstream freeboard would reduce erosion caused by
normal wave action.

13

T A VIR BRRRACYIITYR. PO e @ P N v 0. 01000 o rmipe | s s

PSS

: 4...".#554:!‘5‘&*?“@;’ * ‘
Ll SRS ” - it i




The dam and lake site lies in a Zone 3 Designation on the Seismic
Probability Map although current recommendations revise the area to a
Zone 2 Designation. Recent publications on the performance of earth
dams during earthquakes implies that rolled earth embankments which
include plastic, cohesive soils and are located on firm foundations
(presumed for this structure) retain stability when subject to moder-

ate earthquake forces. Affects of repeated shocks are not well es-
tablished, however.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT
a. Safetz

This dam does not appear to present an immediate danger to life or
property, however, the condition of the apron of the spillway and the
seepage located at the wing wall of the spillway channel may increase
with time and reduce the stability of this struct.ure.

- ——

b. Adequacy of Information

The information available is inadequate for complete analysis of the
dam. No information was available on the construction of the present
facility. The only data collected regarding the design of the struc-
ture was that for a concrete dam presumably located at the present
site.

e+ o WAL e

c. Spillway Capacity

. ——— o

The existing spillway system has an outflow capacity of approximately
400 cfs. The 1/2 Probable Maximum Flood routed through the impound-
ment will produce a discharge of 7,046 cfs and will overtop the dam
by approximately 5 feet. The capacity of the spillway is approxi-
mately 3 percent of the Probable Maximum F1lood.

d. Stability

Since there is no information regarding the design or the construc-
tion of the existing facility, the determination of the stability of
the structure can be assessed only on the basis of visual observation
of the existing structure. There were no apparent structural defects
that would affect the safety of the embankment.

7.2 RECOMMENDATIONS

a. The discharge capacity of the spillway is inadequate for all flows in
excess of 3 percent of the PMF (spiliway capacity = 400 cfs). The
spillway is not considered seriously inadequate based on the Corps of
Engineers' screening criteria since the hydrologic/hydraulic analysis
indicates that failure of the dam would not pose a high hazard to
loss of life from large flows downstream from the dam. However, con-
sideration should be given to provide an emergency spillway adequate
to pass 1/2 of the PMF without damage to the structure. This may be
accomplished by the construction of an emergency spillway on the
undisturbed bank of the impoundment.

b. The deteriorated apron of the existing service spillway should be
repaired immediately.

C. Investigations should be undertaken to determine the source of seep-
age noted near the wing wall of the existing spillway.
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d.

e.

f.

The structural stability of the dam should be evaluated. This evalu-
ation should be based on the data collected in a soils investigation
program on the embankment section of the dam.

An adequate warning system should be developed to be used in the
event of potential failure or flooding.

The trees and brush should be removed from both the upstream and
downstream face of the embankment section. The unstream face should
be protected from erosion by wave action by the placement of riprap
at the waterline of the impoundment.

A means should be provided for draining of the impoundment for
inspection and/or maintenance procedures.
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CHECK LIST
HYDROLOGIC & HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS:

5.137 square

miles.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):

511.0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

ELEVATION MAXIMUM DESIGN POOL:

ELEVATION TOP DAM:

517.0

CREST: Only spillway in a service spillway.
emergency spillway.
Elevation

No overflow

511.0

Type Weir drop inlet into twin 42 inch pipes.

Width

Length

Location Spillover__ center of dam

-0 Q0 O o

Number and Type of Gates None

OUTLET WORKS: None

. Type

Location

Entrance Inverts

Exit Inverts

[+ JO - SO o B - )

Emergency Draindown Facilities

HYDROMETEOROLOGICAL GATES:

a. Type

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE:
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
. DAM INSPECTION REPORT Rf_,c.cea:\'vok eo "c{

(By Visual Inspection)

wd (:(Lu:i? ‘I>ru ”

Date
Dam Number River Basin Town County Hazard Class¥ & Inspector
- o - ~ X ve
k/.{s OS Q,l‘|“ e Nay \\«_Q'S‘—c&m - 3/25/7_5 i
Type of Construction Use
D Earth w/concrete spillway D Water Supply
[} Earth w/drop inlet pipe O Power
Eg Barth w/stone or riprap spillway Ea Recreation
[J concrete [[] Fish and Wildlife
D Stone D Farm Pond
[} Tiber [] No Apparent Use-Absndoned

stimated Impoundment Size
1-5 acres

5-10 acres
Over 10 acres

m/mla

Estimated Height of Dam above Streambed
Under 10 feet

10-25 feet

Over 25 feet

OO0

Condition of Spillway

cgp Service satisfactory

D In need of repair or maintenance

Explain:

O q&;ﬁi’ry satisfactory

[:] In need of repair or maintenance

Condition of Non-Overflow Section

Satisfactory

In need of repair or maintenance

Ox

Explain:

Condition of Mechanical Equipment

Satisfactory

In need of repair or maintenance

0a

none

Explain:

Evaluation (From Visual Inspection)

_ #Explain Hazard Class, if Necessary

B No defects observed beyond normal maintenance

[[] Repairs required beyond normal maintenance

b
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Estimated Impoundment Size

1-5 acres

) I
D 5-10 acres
O

Over 10 acres

Condition of Spillway S

roN vErIRT - o~
Inspection) RO GeTe A O nd

) .
o Y
a™ Cimes Dew -

Date
Courty Ha~ard Class¥ | & Inspector
Vool A 1 8pe/e S2

Use s‘
D Water Supply
O Power
8 Recreation ' :
[[] Fish and wildlife v
D Farm Pond . ]
O No Apparent Use-Abandoned ’

Estimated Height of Dam above Streambed

E Under 10 feet
D 10-25 feet
D Over 25 feet

g) Service satisfactory

D In need of repair

or maintenance

O //!xg-nﬁiiy satisfactory

D In need of repair or maintenance

Explain:
Condition of Non-Overflow Section
Satisfactory
D In need of repair or maintenance Explain:
Y
Condition of Mechanical Equipment
D Satisfactory o ne
D In need of repair or maintenance Explain:
Evaluation (From Visual Tanspectior)
P} No defects observed beyond normal maintenance
[[J Repairs required beyond normal maintenance \
*Explain Hacard Class, if Necessary '
B-2 i
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SINJ2-1000 (82749)

STATE OF NEW YORK
DEPARTMENT OF

State Lugiueer and Surveyor

ALBANY . _ .
s -

Received .. fAw _ J! 1223 Dam No4~55'ﬂ""‘7“u«watenhod

Disposition. .Serial No

Site INSPECted oo e e
Poundation inspected

Structure inspected.

Application for the Construction or Reconstruction of a Dam

Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter
LXV of t;;.66nsolidated Lawe and Chapter 647, Laws of 1911, Section 22 as amended, for the approval of specifi-
cations and detailed plans, marked

ofstavtion O @ dam located as stated below. All provisions of law will be
complied with in the erection of the proposed dam
1. Thedam willbeon................... branch of in the town
oY SO , County of.
and . .

(Give axact distance and direction {rom & sell-known bridge, dam. v\lhn main cross-roads or mouth of a stream)

2. The name and address of the owner is.

3. The dam will be used for

) ‘4. Will any part of the dam be built upon or its pond flood any State lands?...

§. The watershed at the proposed dam draining into the pond to be formed thereby is........ .c..coiiciiiiis v
sf;uare miles.

6. The proposed dam will have a pond area at the spillcrest elevation of

.......................................................... acres
and will impound. :’"‘" T cubic feet of water. h ’
7. The lowest part of the natural shore of the pondis............. 3 ..................... feet vertically above the s;pillcrest,
and everywhere else the shore will be at least ... \3 ............ feet above the spillcrest.
" 8. The maximum kﬁown flow of the stream at the dam site was................ cubic feet per second on........ e

9. State if any damage to life or to any buildings, roads or other property could be caused by any possible
failure of the proposed dam. -

PSPPSR UPIIP PP PF L OP PEPY L AL LEE ST ET LI RYS

10. The natural material of the bed on which the proposed dam will rest is (clay, sand, gr:_l'yel. boulders, granite,

shale, slate, limestone, etc.).._._... e eeeret e ee e eas e vemans
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LUS22.1000 (8-2749)
STATE OF NEW YORK

DEPARTMENT OF

State Lugiueer and Sururyar

ALBANY '
Received ... JrA $X1CE Dam No...ﬂ.é:g.....(..?‘.’.'..‘ff'f.?..’.f.'.‘f.ff.Watershed
Disposition. | Serial No..... /8.
Site InSPeCted .t '
Foundation inspected o
Structure inspected

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter

LXV of the Consolidated Laws and Chapter 647, Laws of 1911, Section 22 as amended, for the approval of specifi-
cations and detailed plans, marked.. ALy “"""N .......... rarp—

herewith submitted for the mon% of a dam located as stated below. All provisions of law will be

complied with in the erection of the proposed dam.

1. Thzdam willbeon
of. /I -y

in the town

4 Wﬂl any part of the dam be built upon or its pond flood any State lands?...
5. The watershed at the proposed dam drammg mto the pond to be formed thereby is.. & 7““’ Karra ¥

square miles. . TR ;ﬂ"‘*d"‘?

6. The proposed dam will have a pond area at the spillcrest elevation of ... . Il acresA

and will impound..........ccoooerii cubic feet of water.

7. The lowest part of the natural shore of the feet vertically above the spillcrest,

...feet above the spillcrest.
W“] At L

8. The maximum known flow of the strcam at the dam site was ............... cubic feet per secondon......./..........

and everywhcre else the shore will be at Jeast ...

9. State if any damage to life or to any buildings, roads or other property could be caused by any possible

failure of the proposed dam_...‘m ....... e R 4 . eeevreeeeeeeeerae e ressseseen

shale, slatec, limestone, etc)-_ﬂ-_&lﬁ";an“/‘ ...................................................................................
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t1. The material of the right bank, in the direction with the current, xsﬁjh7, at the spillcrest eleva-
tion this matenial has a top slope of.............. inches vertical to a foot horizontal on the center line of the dam. a
vertical thickness at this clevation of .............. feet, and the top surface extends for a vertical height of.............. feet
!' above the spillcrest.
12. The material of the left bank is..... &kgoey... . ; has a top slope of ............... inches to a foot horizontal,

a thicknessof................... feet, and a height of ............... feet.
13. State the character of the bed and the banks in respect to the hardness, perviousness, water bearing, effect

of exposure to air and to water, uniformity, etc ak

- AL + e Aomas STt s * A ———

14. If the bed is in layers, are the layers horizontal or inclined? If inclined what is the

direction of the slope relative to the center line of the dam and the inches vertical to a foot horizontal®..........comureees

- ———— .

w1 A M BRI T TP VAR Y R oy e o e

15. What is the thickness of the layers?
16. Are there any porous seams or fissures? % .......

17. Wastes. The spillway of the above proposed dam will be?ﬂé ...... feet long in the clear; the waters
will be held at the right end by a..... M,‘(V"‘\ ........... the top of which will be...2=...feet above the
spillcrest, and have a top width of..J ... feet; and at the left end by a..#reeaXs glowm the top

"

of which will be.....Z- .. feet above the spillcrest, and have a top\width of .3 feet. '
18. There will be also for flood discharge a pipe................ incﬁes in diameter and the bottom will be.............. -

el ]

feet below the spillcrest, a sluice or gate.............. feet wide in the clear by.............. feet high, and the bottom will !

be.an.. feet below the spillcrest. 7 / et 4 aXue
19. APrON. Below the proposed dam there will be an apron built of

/0
feet long,..A.....‘p(...‘.feet wide and ./ .. feet thick. The downstream side of the apron will have a thickness

20. PLans. Each application for a permit of a dam over 12 feet in height must be accompanied by a locatior;
map and complete working drawings of the proposed s‘tructure. Each drawing should have a title giving the parts
ahown, the name of the town and county in which the dam site is located, and the name of the owner and of the
engincer.

The location map (U. S. Geological Quadrangle or other map) should show the exact location of the proposed
dam; of building; below the dam which might be damaged by any failurc of the dam; of roads adjacent to or crossing
the stream below the dam, giving the lowest elevation of the roadway above the stream bed and giving the shape,
the height and the width of stream openings; and of any embankments or steep slopes that any flood could pass over.

Also indicate the character and use made of the ground.

g
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The complete working drawings should give all the dimensions necessary for the calculations of the stability
of the structure, and all the information asled for below under * Sketches.”  There may be attached to the plans
any written reports, calculations, investigations or opinions that may aid in showing the data and method used by
the designer.

o AT S B8 S N gt ol

31. SkeTcHEs. For small and unimportant structures, if plans have not been made, on the back sheet of this

application make a sketch to scale for each different cross-section at the highest point; showing the height and the

€7 ———"

" depth from the surface of the foundation, the bottom width, the fop width (for a concrete or masonry spill at 18
inches below the crest), the elevation of the top in reference to the spillcrest, the length of the section, and the

material of which the section is to be constructed. Mark each séction with a capital letter. Also sketch a plan;

!
]
]
)
} ' show the above sections by their top lines, giving the mark and the length of each; the openings by their horizontal

dimensions; and the abutments by their top width and top lengths from the upstream face of the spillcrest and

give the elevation of the top in reference to the spillcrest. ‘
‘ 22. ELEvATIONs. Also give the elevations, if possible from the Mean Sea Level, of at least two permanent Bench
’g Marks; of the spillcrest for any existing dam on the proposed dam site, at the middle and at both ends of the spill;
_’ and of the spillcrest for the above proposed dam.

23. SampPLES. When so instructed, send samples of the materials to be used in the construction of the proposed
dam, using shipping tags which will be furnished. For sand one-half a cubic foot is desired; for cement, three pints;
and for the natural bed, twenty cubic inches.

r 24. INSPECTION. State how inspection is to be provided for during construction ﬂ‘/ Lt -~

8-9
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February 1, 1923.

nan 455, Dsvegatchie,
Lernyscville.

Ron. John ¥, Carlisle,
P. 0, Box 18,
“atertom, il. Y.

Deny Tir:

Yo have roceived your letter of January 26th,enclosine
a gecond anplication for tits coautruction of a dam .nown on our
recoras as lide 450, Usg7egatenie “'atersned,

Ths den will ds on & tributary to0 Pleasnnt ereel:, which
tributary orosses the cownty road to rhiladelvhia and Antzerp at
8 distance of 1/2 mile northeuast frorm leraysville four cormers,
and the dam will be 700 fest sbove the orossing.

A8 the area draininz into the nond to be formed by tha
promysed damm ¥ill no¢ exseed one ugiuaso 1ilo; au the dru o Lot
7'-6" abovs the natural bed of the stream; rs nrobnably <z danm
doez2 noty irsound 1,000,000 fFalloas of wuter, wnd as you suate a
the applioation received on Janunry 5th, that no posajble failure
of the propoced dam could do nny damage to 1life, or to Luildings,
roade, or olther nromarty, therefors, in our Mndiment §t is nos
neceusary to prescribe uny conditions for saferuarding life and
property arainot danger trorofrom, nnd insofsr as the matter con-
oems the juriusdiciion conisrred unon this of{ice by Chavter LYY
0% the Connolidated Lavs and Zhnapter 647 ot the lLaws of 1011,

- ..Seotion 22, you may ocomplete the work descrihbed in the tvo applioa-
tionse.

"is nonovsl ghall not be deermadl %9 auLhasize ' Invesion
of rronerty richtn, elthesr pullic o nrivate, i earryine sut the
above mrlz: nor to oreate any claim acrinet the gsate of ey York;
nor %o be cousidered n3 nuthorizins thne Tlooiin~ of 3tate lands,
- nor as acciuiescins in the floodins of sruch lands; nor to waive any
renui rement of Article IY of the Conservation law relatin~ to

water supply. Yery truly yours,

9 €9 68956008800 OPOSOIOEDNPETYT PR

Jeaatr svite Lnciascer.
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STATE of New Yoak DIVISION OF FiSH AND GAME
LLEBWELLYN LEBGGE, cmiss
DIVISION OF LAND AND FORESTS
C. W, PEITIN, sursainTEnpant
DIVISION OF SARATOGA SFRINGS
4. G JOMES. sustminTnngn”
Sanateda SAMNES. u ¥V

ALRAANORA MACDONALD
CouMIssIONER

€. Tmasay STAG3
CEAPUTY ComniatIOwrY

! wesny F. Prgscorr

BECRETARY
or s ~
IN REPLYING PLEASE REFER R TR
TO F) AL e,
LE NO. ALBANY [ SCRT -~
Pebrusz; 6, 193,
Hon. "li ~}1t 3. I’anu.

wii LS a4

3iate .ingineer,
Alhany, i, Y,

TTRTON T IR.ARINAT) SUARTAL

P

Dear Sir:-

I anm girected by Tommiess! onaer !'acdonald

to momovl edge receipt of your letter of Peh?~ ;a;';;
t2 whetker

2nd addressed to him, neking incuiry ss to wh T
the Couriassi:r vill reonire a fi Gb\xay in & daam vhic!
i1z tobve 30n3t:’u~ted Yy bir. Fran. TTivhard, “atertowvnm,
' Y., On & tributary  rleacarnt >reek.
thet the

.c;--,..‘-

In reply we would aavisce roun
Somimiseion vill not recuire the plac i.n; ci on Lic!
in this 4am at the preselt +tive, regerving the 1i,:l‘t
2ave meh {ishwmy n"zrced in the dan in ‘crle

howevor, to P
future 1° wo believe it necesca::

Ter; trul’ rours,
.n2dimal 1,

somris s iorer.

aAlexnninr

37 )

b4l . N ~
.‘)" s fo- o a0

Jemuty Chief,

TY.T

8-
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Pebruary 2, 1923.

Danm No. 455, Oswegatchie
watershed.

Hon. Alexander l!'acdonald,
Conservation Cormmissioner,
Albany, !, Vv,
Dear Sir:

{r. Frank litdbmrd of iatertowm, K. Y., wishes to erect
a concrete dam approximately € feet high, which will be on a
tritutary to Pleassant creok, which tritutarw crosses the county
road from Leraysville to Philadelﬁhia end at a distance 1/2 mile
northenst from Lerawsville fouwr oofners. 7he dem will be 700 ft.
above the crosaing.and its location 1is shown on U. 3. G. S. Sheet
No. €8 W1ll this dem require a fishway?

Yoery trulr yours,

Deputy state :ngineere.

. . ) B-12




ODtfice of the i]tcsihcut

Novthern Neww ﬂ ark AN lities e,
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. .Jttlpl N. Caslisle nlatrttnw“'i\?.i‘z. Jan. 29, 1923.
i _

3 , - '_" r
! Hon. Dwight B. LaDu, SLE
; State Zngineer's Ufficse, e T S
} _ Albany, H. Y. - :
i Dam Ro. 455, Oswegatchlie-LeRaysville.

; Dear 3ir:-

I have your favor of January 5th acknowliedging

receipt of my letter of January 4th, concerning the construction

of a dam half a mile northeast of LeRaysville Four Cornsrs, und

in accordance with your request I am returning you the application
i e
ihicﬁ%k sent poy with the sketch on the back thereof, and which I .

trust will give you the information you desire. This sketch

should be attached to the other wopnlication which I sent you in
my latter of January 4th, and that contained the other information.
As I understund, you grant the licenses in connection

with these matters, and as I wrote you before, this is a very |

small dam and could possibly result in no dumuages, and I am 5
simply doing the work for &n 0ld friend of mine, who is trying
to establiish a trout pond.

Yours very truly,

ol

Jus/B
Encl.

- e -
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Juanuory 5,

bam 1'o, 455, ,0wregatohie,
Lerayuvillie,

~

Hon., Jom ll. Carlisle, ;
P, 0. TZo% Yo, 18, _ .
Watertown, N, Y,
Dear 3ir:

“e have rescived yonr letter of Jumnury ath, conenrning thre
gonutruction of? a4 dam hal? a mile rortheast o? l.eruruvrille Tour lormers.

On tha enalosed anlication kindly muie the sietenhes requcotea

in deotion 21, On the spillway ecction ehow a cross vection of the

apron with 1ts width, thicimess und materisl, ana show the ghutment or

wash wall ut the snd of the spillwey, Riving its hodrpht ana thicimewss,
Aloo pizetoh the slevallon of the enas 22 the darm with cross wvaetion of
banizs, iving: e aepth una width exocavated into the bLunitss - the
plan outline tiac upron, giving its leigth. |

Very truly yours,

® €6 0800080800008 60606000s8008

" - btate rnidnvor, N
x¥nolouure,
[Y » “w
) 8-14 !
p
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Nurthersn Netu ﬁarﬂdh:htwﬁ fanr.
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, . shau N. Taclisle ﬂhtrrtohm,-" Y. Jun. 4, 1923.
} Lf;“ \.""'. e
3 m ‘4 ;“

g

“’V
; Proposed dam at L o ARMCE-K

! Leraysville and
Svens lkills.

| Hon. D. B. LaDue,
3tate Engineer & Surveyor,
Albany, N. Y.

Dear Sir:-

In reference to proposed matter, I have the
favor of your otfice of December 28th, asking us to fill

out an application blank in connection with the construction

of a dam by lr. Frank Hibbard.

I an returning the U. S. Geologiocal Survey sheset
and questionairre filled out.

You will notice this is a very smsall matter, and

ons that could possibly affect no one. If there is uny 7

further information about the matter, kindly take it up :
with me and I will be glad to give you any further details
you may want. -

Yours very truly,

L ||

JNC/B
! Enol. 1

R S ROV YL YRS
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Northers Netn ijurk Utilities Hne .

HNobn N.Tarlisle latertoton, N.Q Dec. 26, 1922,

Alexander Rice LoXim, Esqg.,
State Jonservation Commission,

i Albany, N. Y.
My dear Mr. MoXim:-

. e —— cm— e = ——

Mr. Mrank Hibbard of this city is the owner ot a small pond
between Leraysville and Svans Mills in this county, and in order tu .
mace a trout preserve he has put in a smull viece of concrete where
there was an 0ld orib dam, and the pond altogether is about sn ucre
and a8 qusrter and the water is aboug seven feet deep.

.-

. . — —— —— -,

He oslled to see me today, and said that he had been informed
that some inspectors, probably from your department, had been up therse
and stated that he had no right to erect this dam without the approval

of your department.
t

I have known Mr. Hibbard a long while, and he certainly did not
intend to do enything contrasry to the rules of your department, and of
course knew nothing about the law itself. He does not intend to
oreate any pover at that pluce, and I am enclosing you a photosruph

' that shows just what work he hus doms. rossibly he ought to file

‘ some kina of an upplication with you and have somebody come uv, and

; 1 you will let me know Jjust what ocourse he ought to pursue,he will
be glad to comply with any of your regulations. You can write me

direot and I will take it up with him.

There was an 0l1d orid dam for yeurs st this place but it
went out sbout six or seven years ago, and the old oridb dam has :
been there tor over one hundred years. You will see by the :
rhotograph that it is & very spall natter, but he wunts oz course '

to comply with sny regulations necessary.

Yours very truly,

70 et
pz

JNC/B
Snol.
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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BANKERS TRUSY BUILDING
UTICA - NEW YORK » 13501

TEL 315797-5800

Jew Yook Sruare Dam INsPecrion
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PROJECT NAME oare_9/-79
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St James Loke

Sthee  DiscHARGE

SumMMARY

Heicnr ABove Cuveer Inverr, (FT)
(o

o

l

CULVERT IWERT = 72.64'®) (7

MINimum EMBANKMENT 8
mEV. = 84.8'¢ 9

- S*m_ 1) (55;0‘.;

CaLcuLATONS

Toa. Discuare€ (ers )
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224 Flow through Hydraulic Structures

allowable headwater elevation. The major
components of a culvert are its inlet, the
culvert pipe barrel itself, and its outlet
with the exit energy dissipator, if any.
Each of these components have a definite
discharge delivery capacity. The compo-
nent having the least discharge delivery
capacity will control the hydraulic perfor-
mance of the whole structure.

One speaks of inlet control if. under
given circumstances, the discharge of a
culvert is dependent only on the head-
water above the invert at the entrance, the
size of the pipe, and the geometry of the
entrance. With the inlet controlling the

flow. the glgpe. lepgth, and royghngss of

the culvert pipe does not_influence the

4000

132 3000

2000

1000
800

8 - drameter

discharge. In this case, the pipe is always
only partly full although the headwater
may exceed the top of the pipe entrance
and hence the flow enters the pipe under
pressure. Figure 9.21 shows a typical
nomograph by which the discharge Q
could be determined for a culvert of D
diameter under a headwater depth HW.
The nomograph is for a square-edged en-
trance in a headwall. Similar nomographs
are found in governmental and trade liter-
ature for many other entrance conditions.
Short culverts with relatively negligible
tailwater elevations almost always oper-
ate under inlet control. Qutlet control oc-
curs when the discharge is dependent on
all hydraulic variables of the structure.

R 1
- 4.0

. P
#a 600 7/ :
500 . -
” 400 ke /
300 g

12

FIGURE 9.21

L OIR P e« b s S

Typical nomograph for inlet controlled culvert design. (a) Square-
cdged entrance. (From Handbook of Concrete Culvert Pipe Hydraulics,
Portland Cement Association, 1964))
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1AL ST JAMES LAKE DAN
' A2 HEC-1DB
A3 PNF-DAM OVERTOPPING ANALYSIS
B9 1 (] [ ] ] [ (] ‘
Bl S5
] J 1 6 1
Ja .2 4 S5 .4 R |
K (] 1 § ] (] (] 1
Ki SUB AREA | RUNOFF - CLARK METHOD
" 1 § .78 § S.4 i ] [ 1
P $ 185 111 123 133 4
1 ] [ '] '] ] ] R |
v 1 1
l [ 2 2 1
\ K 1 2 ] ] '] [ 1
! K1 CHANNEL ROUTE THRU AREA 2
1 (] '] [ 1 1
n o1 ' [} # '] -1
; % .08 .84 .88 525 550 2408 .84
{ 17 188 556 158 S48 19§ Se¢ 28 55 28 525
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K § 2 f ' ¢ (] 1
K1 SUB AREA Z RUNOFF
‘ (] 1 § .85 § 5.4 ' § (] 1
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1 1 1 1
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FLOOD HYDROGRAPH PACKAGE (HEC-1)

DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79
HHS U HH R T Y

1 PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRAPH AT
ROUTE HYDROGRAPH T0
RUNOFF HYDROGRAPH AT
COMBINE 2 HYDROGRAPHS AT
ROUTE HYDROGRAPH TO
RUNOFF HYDROGRAPH AT
RUNOFF HYDROGRAPH AT
ROUTE HYDROGRAPH TO
RUNGFF HYDROGRAPH AT
COMBINE & HYDROGRAPHS AT
ROUTE HYDROGRAPH TO

ROUTE HYDROGRAPH TQ
RUNOFF HYDROGRAPH AT
COMBINE 2 HYDROGRAPHS AT
ROUTE HYDROGRAPH TO

END OF NETWORK
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79
HE R HI I

RUN DATE# 79/85/23.
TINES §9.35.59.

ST JAMES LAKE DAM
HEC-1D8B
PNF-DAM QVERTOPPING ANALYSIS

JOB SPECIFICATION
L NHR  NMIN DAY IHR  ININ METRC  IPLY
9 1 ] ) ' f ¢ '
JOPER NMT  LROPT  TRACE
b] ¢ s ’

NULTI-PLAN ANALYSES TO BE PERFORNED
NPLAN= 1 NRTIO0= & LRTIO= |
RTIOS= .26 48 .50 68 .39 1.0

(2222221224 N IR RS (232122122}

SUB-ARER RUNOFF COMPUTATION

SUB AREA ! RUNOFF - CLARK METHOD

ISTAG ICONP IECON ITAPE  JPLT  JPRT
1 ) | ' ' '

HYDROCRAPH DATA
TRSDA  TRSPC
5.4 .M

INYDG  IUHG  TAREA
1 f .18

SNAP
'R

RATIO  ISNOW
f.én [

PRECIP DATA
SPFE PNS Ré RiZ R24 R R72

8.0 18,50 111.66 123.08 133.00 142.0 0. M
TRSPC COMPUTED BY THE PROGRAM IS .80

LOSS DATA
STRKS
.0

LROPT  STRKR
) N

DLTKR
t.00

RTIOL
1.0

ERAIN
N

RTIOK
1.00

STRTL  CNSTL
1.68 A

UNIT HYDROGRAPH DATA
€= 1.0 R= 1.0 NTA= §

RECESSION DATA

STRT@= 2.0  QRCSN=  Z2.00

RTIOR= 1.08

UNIT HYDROCRAPH & END-OF-PERIOD ORDINATES: LAG=
167, 223. . 25. 8. 3.

.98 HOURS: CP:

/ END-OF-PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS  COMP Q NO.DA HR.MN PERIOD

SuM

BRSPS f.‘“ﬂt"jf >

INARE  ISTAGE

IPRT  NSTAN
¢ ]

(223322221

1AUTO
1 ’ ’

ISANE  LOCAL
1 )

R4
§.00

ALSNX
N

RTINP
0.0

.53 voL- 1.4

RAIN  EXCS  LOSS

. 1.3
(3340 ( 44101

3.85
93¢

cow ¢

8872,
1.3
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HYDROGRAPH ROUTING
CHANNEL ROUTE THRU AREA 2
ISTAQ  ICOMP IECON ITAPE  JPLT  JPRT INAME [ISTAGE IAUTO
z 1 ¢ ) ) f 1 $ f
ROUTING DATA
QL0ss  CLOSS AVG  IRES ISAME  TIOPT  IPWP LSTR
f.4 0.008 .4 1 1 f ¢ ’
NSTPS  NSTDL LAG  AMSKK X TSK  STORA [ISPRAT
1 § i G060 0.000 0.900 -1, ]
MORMAL DEPTH CHANNEL ROUTING
AN(1)  GN(2)  GON(3) ELNVT  ELMAX  RLNTH SEL
L0800  .0AM0 9800 525.9  550.F 2490, 08400
CROSS SECTION COORDINATES--STA+ELEVSTArELEV--ETC
100.60 S5560.08 156.90 S49.90 180.00 544.60 200.48 525.00 220.06 S525.99
40.08 S40.90 504.60 SA5.08 L0.89 550.00
STORAGE 0.00 1.58 3.4 3.8 7.83 16.43 13.28 16.38 19.7¢ 23.35
17.22 31.34 37.95 56.46 68.48 91.78 119.62 149.9 182.58 217.83
OUTFLON 8.08 75.64 42,80 489.51 813.99 1218.1¢ 1764.87 2277.82 2948.75 3697.54
4552.12 5568. 42 6754, 24 8811.09  16487.41  13073.73  16357.78  26248.74  24718.88  29778.51
STAGE 525.90 526.32 527.63 528.95 536.26 531.58 532.89 334.21 335.93 536.84
338.16 539.47 544.79 .11 43.42 S44.74 546.85 41.37 548.68 558.08
FLOW 1.0 5.4 242.86 489.51 813.99 1218.14 1784.87 211.82 294,75 3697.54
4552.12 5568.42 6754.24 S411.09  1#487.41  13673.73  16357.78  Z20248.74  74718.88  29778.51
MAXIMUM STAGE 1S 528.5
BALINUN STAGE IS 538.2
MAXIMUM STACE IS 530.9
MAXINUK STRGE IS 331.8
MAKIMUN STAGE IS 332.6
MAXIMUN STAGE IS 333.8
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SUB-AREA RUNOFF COMPUTATION
SUB AREA Z RUNCOFF

ISTAQ ICOMP IECON ITAPE  JPLT  JPRT  INAME ISTAGE
1 f

4 i ] ] 0 i

HYDROGRAPH DATA

HEEREEEEEE

IHYDG  IUHG TAREA  SNAP  TRSDA TRSPC RATIO ISNOW ISAME  LOCAL

1 1 87 6.4 5.4 6.688 4.000 f

PRECIP DATA
SPFE pms Ré R1Z R24 R48 R72

1 )

R94

g.60 18.59 111.60 123.06 133.0¢ 14280 4d.06 .00

TRSPC COMPUTED BY THE PROGRAM IS .88#

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL  CNSTL
g d.80 4.80 169 Q.09 600 106 1.90 .18

UNIT HYDROGRAPH DATA
1= .66 R= .bb NTA= 8

RECESSION DATA
STRT@=  1.38  QRCSN= 1,38  RTIOR: 1.66

UNIT HYDROGRAPH 4 END-OF-PERIOD ORDINATES, LAG:= .86 HOURS: CP=

IAUTO

ALSHX  RTIWP
g.66 0.96

+32 VOL= 1.06

RAIN  EXCS

21.02 11.31

LosS  CoMP @

3.65 9768.

{93400 44100 93.0( 276.68)

248. 274, 8. 5.
i END-OF -PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS  COMP @ HO.DA HR.MN PERICD
SUM
Hb I HEHAH I H

COMBINE HYDROGRAPHS

(22242228 2]

ISTAQ  [CONP  IECON ITAPE  JPLT  JPRT  INAME ISTAGE IAUTO
4 4 ] ] ) 8 ] § ]
c-27
L g s s N “M__:-_. IS |
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HYDROGRAPH ROUTING
CHANNEL ROUTE THRY AREA 3
ISTAQ  ICOWP IECON 1ITAPE  JPLT  JPRT [NAME [ISTACE IAUTO
4 1 ¢ ! ! ! { ) '
ROUTING DATA
QLoss  CLoSS AVG  IRES ISAME  [0PT  IPNP LSTR
88 o0 0m t 1 ' § '
NSTPS NSTOL  LAG  AMSKK X TSK  STORA ISPRAT
1 / I 0000 0.008 000 -1. ’
NORMAL DEPTH CHANMEL ROUTING
GN(1) ON(2)  GN{3) ELNVT  ELMAX  RLNTH SEL
0800 A0 .0SH  S16.0 5406 4200, 66060
CROSS SECTION COORDINATES--STAsELEVySTAELEV--ETC
180.60 54000 250.08 530.60 356.00 S20.80 499.00 S10.06 420.08 S510.00
b0.00 520.08 730.08 536.00 1056.868 S540.90
STORACE i.» 3.81 17.15 .0 36.41 84.33 1" 136,87 . %
318.12 3.2t 442,32 ar.n 602.84 698.86 805.56 923.15 1651.55
OQUTFLOW 0.00 181.42 790,36 1984.89 3998.38 6691.62 1045618  16091.25  23386.45
41468.39  52476.77  6AS12.95  T8375.43  93207.27 10978.25 127955.86  148634.05  176627.56
STAGE S10.49 911,58 H3.16 474 916.32 7.89 9.4 521.65 322.63
3%5.19 1.3 928.95 530,53 332.11 933.48 535.26 936.84 538.42
FLON "8 181.42 799.36 1984.99 3998.38 6691.62  19456.18  16891.25 2338645
A1468.30  J2476.77  bA812.95  T8375.63  93207.27 1097#8.25 127955.86 14863405 176427.56
MAXIMUM STAGE IS  513.3
MAXIMUN STAGE IS 4.4
MAXINUN STAGE IS St4.9
MAXIHUN STAGE 1S 5153
MATIMUN STAGE IS S16.0
MALIMUM STAGE IS P $16.6

233.83
1190.77

3788.25
194620.07

S24.21
S4.M

31755.25
194026.97
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SUB-AREA RUNOFF CONPUTATION

SUB AREA 3 RUNOFF

ISTAQ ICOMP IECON [ITAPE  JPLT  JPRT INAME [STAGE IAUTO
3 f ) f f ) 1 ’ ’

HYDROGRAPH DATA
IHYDE  IUHC TARER  SNAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL
! f 162 68 5.4 4600 0.90 ! 1 '

PRECIP DATA
SPFE PNS Ré RiZ RZ4 Ré8 R72 R9S
.66 18.54 111.06 123.44 133.00 1200 .M .M
TRSPC COMPUTED BY THE PROGRAM IS .884

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSNX RTIWP
f I I L6 A A L0 LM A0 6.6 0

UNIT HYDROGRAPH DATA
= .82 R= .82 NTA= @

RECESSION DATA
STRTQ= 3.2  QRCSN= 3.2  RTIOR= 1.00

UNIT HYDROGRAPH 5 END-OF-PERIOD ORDINATES:, LAG= .92 HOURS: €P= .53 VOL= 1.80
395. 1. 119. 2. 1.

’ END-OF-PERIOD FLON
N0.DA HR.MN PERIOD RAIN EXCS LOSS  COWP Q NO.DA HR.MN PERIOD RAIN EXCS LOSS  COWP Q

SUM 21.82 17.37 3.65 18366,
( 534,) C 4410 9300 519.99)

9 . , e <29




$584434088 $345 844404 1145020448 40345404
SUB-AREA RUNOFF CONPUTATION
SUB AREA 5 RUNOFF
ISTAQ ICOWP IECON ITAPE JPLT  JPRT INAME ISTAGE IAUTO
5 [ ' ‘ ' ' 1 ' '
HYDROGRAPH DATA
INDC IUMC TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME  LOCAL
1 § 03 0.M S04 0.0 0088 ' 1 '
PRECIP DATA
SPFE PN Re RIZ R4 R RIZ  R%
6.0 19.50 11160 123.08 133.00 142.68 0.08  0.06 i
TRSPC COMPUTED BY THE PROGRAM IS .800 ;
LOSS DATA ‘
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSNX  RTINP ¢
§ 0.0 0.00 106 9.6 680 108 1.8 .10 0.0 0.
UNIT HYDROGRAPH DATA :
TC: .9 R .9 NIA= § f
3
RECESSION DATA :
GTRTG:  1.54 GRCSN=  1.56  RTIOR= 1.86 :
UNIT HYDROGRAPH & END-OF-PERIOD ORDINATES: LAG= .96 HOURS: CP= .53 VOL= 1.4 ;
164, 24, 85. . b 2.
' END-OF-PERIOD FLON !
M0.DA WR.M PERIOD RAIN EXCS LOSS  COMP Q MO.DA HR.W PERIOD RAIN EXCS LOSS COWP Q :
)
SUN 21.82 17.37 3.65 8352

(53400 44100 9300 236.90)
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HYDROGRAPH ROUTING

CHANNEL ROUTE THRU AREA 4

ISTAQ ICOWP IECON ITAPE  JPLT  JPRT INAME ISTACE IAUTO
4 1 ’ ¢ ’ ' ! § '

ROUTING DATA
aLoss  CLosS AVG  IRES ISAME  IOPT  IPWP LSTR
s 0N LM 1 1 ’ / f

NSTPS  NSTODL LAG  ANSKK H TSK  STORA ISPRAT
1 § f 6.0 0.000 1.9 -1. ]

NORMAL DEPTH CHANNEL ROUTING

----------------------------

QN(I)  GN{Z)  ON(3) ELNVT ELMAX  RLNTH SEL
000 S0 68M ST 5306 AS0E. 60N

CROSS SECTION COORDINATES--STA+ELEV:STA,ELEV--ETC
100.00 S535.08 200.00 S20.00 8.4 515.00 3600 SOT.H 326.80 57.80
360.00 S15.08 A00.80 520.80 500.06 530.00

STORACE .0 3.26 8.3 14.32 .11 3.8 2.2 #.1 89.92 88.15
169.41 133.49 161.601 191.35 248.712 261.12 06.54 3.6 398.48 436,98

DUTFLOW N 186.26 875.21 1504.24 2125.15 4389.41 §544.93 M99.55  13477.32 1814879
2353549 29745.89  36759.61  A4634.26  53466.31  A3111.75  73765.95  OS443.T8  98179.19  111966.07

STAGE .. .21 9.42 516.63 S11.84 S13.05 314,26 515.47 516.68 517.89
519.11 5.32 521.53 S22.74 523.95 525.16 526.37 521.58 528.7¢ 53.04

FLOW B 184.26 5%5.21 1584.24 2725.15 4389.M1 6544.93 99.55  13477.32 18146.79
23353.49  29745.89  36799.61  44634.26  5346.31  63111,75  73785.95  85463.70  98179.19 111966.67

MATIMUN STAGE IS 508.7
MALIMUN STACE IS 9.4
HALINUN STACE IS 9.8
HAIINUM STACE IS S10.1
MAKIMUM STAGE IS 510.7

HATINUM STAGE IS sia
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SUB-AREA RUNOFF COMPUTATION

SUB AREA 4 RUNOFF

1STAQ  ICOWP
4 ‘

IHVDG  IUNG  TAREA

SPFE NS

IECON ITAPE  JPLT  JPRT
f ' ' f

HYDROCRAPH DATA

SNAP TRSDA TRSPC RATIO  ISNOM
1 § L1 0

M 5.4 1.8 .00 ’

PRECIP DATA

Ré R1Z R24 Reg R72

6.0 18,59 111.06 123.06 133.M4 1028 .M

TRSPC COMPUTED BY THE PROCRAM 1S .88

LROPT STRKR DLTKR RTIOL
f o6 i 1M

Tc=

STRTQ= 2.8  QRCSN=  2.80
UNIT HYDROGRAPH & END-OF-PERIOD ORDINATES: LAG=

LOSS DATA
ERAIN  STRKS RTIOK STRTL  CNSTL
i M 1B 1M A8

UNIT HYDROGRAPH DATA
94 R= M NTA=

RECESSION DATA
RTIOR= 1.08

+96 ROURS, CP=

256. 334 162, i, if. 3.

M0.DA HR.MN PERIOD RAIN EICS LOSS  COMP Q

HEHERNS HiEHE RS

ISTAQ  ICOMP
L 4

END-OF-PERIOD FLOW
HO.DA HR.MN PERIOD

SN 21.82 17.37 3.85

HEHEHH I

COMBINE HYDROGRAPHS
IECON [ITAPE  JPLT  JPRT
f f ! !

2 Al e e

INANE  ISTAGE  IAUTO

ISANE  LOCAL

1

R9%
.M

ALSHI

RTINP
.

93 VoL:= 1.

RAIN EXCS LOSS COwp Q

12971,

(5300 ML) 9300 367.39)

HHEEE S

INAKE  ISTACE IAUTO
! 1
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HYBROCRAPH ROUTING

ROUTE THRU ST JANMES LAKE DAM

ISTAG ICONP IECON ITAPE  JPLT  JPRT INAME ISTAGE IAUTO
4 1 f ) ) l ! ’ ,

ROUTING DATA
Q@O0sS CLOsS AVC  IRES ISAME  I0PT  IPWP LSTR
5.0 6.000 400 1 i s ] f

NSTPS  NSTOL LAG  ANMSKK X TSK  STORA ISPRAY
1 s ¢ .08 .00 4.0 -1, /

STAGE i, S12.08 S13.00 S48 515.08 516.84 .. S18.M 519.04 .M
sl SiZ.4 Su.M 524.80 535.8 S26.00

FLOM 0.0 2800 108.08  ISL.OS  185.08  21S.00  SH0.00  1078.08 182008  2760.88
NI 26000 SINH OS0.08  LST.08 12770 k
CAPACITY= ‘. 2. 51, 28, M. M. |

ELEVATION= 5. 563. 564 SI4. S24. Su.

CREL SPWID  COGM  EXPW ELEVL  COQL CARER  EXPL !
St 8.3 3.2 1.5 i.f §.0 §.f B

DAM DATA
TOPEL  COQD  EXPD DAMMID
317.9 2.6 1.5 M.

PEAK QUTFLON 1S 3081. AT TINE 41.08 HOURS
PEAK QUTFLON IS 5433, AT TIKE 41.86 HOURS

PERK OUTFLON IS 7646, AT TINE 41.68 HOURS ﬁ

PERK QUTFLON IS 8383. AT TINE 41.08 HOURS

PEAK OUTFLON 1S 10962. AT TINE 41.86 HOURS

PEAK OUTFLON IS 13768, AT TINE 41.06 HOURS
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HYDROGRAP ROUTING
CHANNEL ROUTE THRU AREA &

ISTAQ ICOMP IECON ITAPE  JPLT  JPRT INAME [ISTACGE IAUTO
3 i ' f f s 1 s f

ROUTING DATA
Q0SS  CLOSS AVG  IRES ISAME  IOPT  IPNP LSTR
.4 .00 .00 ! 1 ’ f 1

NSTPS  NSTDL LAG  AMSKK X TSk STORA ISPRAT
1 ' § 6.0 0.000 0.0 -1. !

NORMAL DEPTH CHANMEL ROUTING

Qu(1)  QN(Z)  QN(3)  ELNVT  ELMAX  RLNTH SEL
0806 G400 03K 8930 520 1390, 011N

CROSS SECTION COORDINATES--STA(ELEV:STA+ELEV--ETC
100.06 S20.00 200.00 510.00 250.08 580.90 350.00 493.88 376.08 500.00
.M SH.H H.M 51008 tH.H SU.N

STORACE . 32 2.0 4.85 8.27 13.32 u.o .82 .97 .73
ILE 88.05 102.62 118.11 134.88 152.78 171.81 192.12 (23,64 236.36

OUTFLON .4 53.42 339.20 1066.08 2153.79 2556.38 6802.20  12610.93  19844.82  28427.18
38362.21  49435.38  S1791.99  T5184.19  89898.13  1#5954.49 123345.34 142153.08  162340.48  183951.76

STAGE 9.4 494,82 495.84 497.26 498.68 506.11 51.53 #2.95 504.37 565.79
1.2 598.863 S19.05 ii.e 512.89 14,32 S15.74 S17.14 518.58 Su.M

FLOW .n B.2 .29 1089.08 2153.719 2556.30 6807.20  12610.93  19846.82  28427.18
39302.21  49435.38 46179199 75186.19  99898.13 105954.49 123365.34  142153.08 162346.48  183951.76

NALIMUM STACE IS 508.2
NATIMUM STACE IS .1
WALIMUM STACE IS 1.3
BALIMUM STACE IS 561.9

MATIMUM STACE IS 562.%

NATINUN STACE IS .2
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SUB-AREA RUNOFF COMPUTATION

SUB ARER & RUNOFF

TRSPC COMPUTED BY THE PROGRAM IS .80

ISTAQ ICONP IECON ITAPE  JPLT  JPRT INAME ISTAGE [AUTO
) f f ' f s t ' 1

HYDROGRAPH DATA
IHYDC IUHC TARER SNAP TRSDA TRSPC RATIO ISNON ISAME LOCAL
| ' S i S 6. 0.0 § 1 1

PRECIP DATA
SPFE PHS Ré R12 R R4 R72 R96
6.0 18.50 111.00 122.00 133.M 142.060 6.4 0.0

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL  ALSMX RTINP
) 465 M LM i LM 1N LM JE 0 M

UNIT HYDROGRAPH DATA
= .38 R= .38 NTA=

RECESSION DATA
STIRTQ= 1.0 QRCSN=  1.08  RTIOR: 1.00

UNIT HYDROGRAPH 2 END-OF-PERIOD ORDINATES: LAG= .79 HOURS: CP= .50 VOL: 1.0
111, 1.

9 END-OF -PERIOD FLOM
M0.DA HR.MN PERIOD RAIN EXCS (0SS Cow @ M0.DA HR.WN PERIOD RARIN EXCS LOSS  CONP Q

SUN 21.82 17.36 .66 ) LY
(534, C 441,00 9300 111.63)

HHHIH SHPHH HI HE I HEHH
COMBINE HYDROGRAPHS

ISTAG  ICONP IECON ITAPE  JPLT  JPRT INAME [STAGE IAUTO
5 z f ' s f ' f ¢
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i 1S A IS 145440448

HYDROGRAPH ROUTING
ROUTE THRU CULVERT BELON DAM

ISTAG ICONP IECON ITAPE  JPLT  JPRT INAME ISTAGE IAUTO
6 i i ] f f 1 1 ’

ROUTING DATA
@LOSS  CLOSS AVG  IRES ISAME  [OPT  IPNP LSTR
i1 0I5 M 1 1 f ! ]

NSTPS  NSTDL LAG  ANSKK X TSK  STORA ISPRAT
1 ! 0 G600 0.090 0.000 -1, é

STAGE 99.¢ 5M.00 S6l.M4 Sez.u 563.0 56408 S65.60 586.90 .M 508.60
.. Sie.09 S11.4 S12.0 513.4 It 515.0 Si4.00 517.8 518.4

FLON H.M 0.0 106.00 185.69 250.9¢0 \3“.” “e.n 566.98 680.00 .0
4.4 956.60 986.90 1470.00 2345.4 3680.90 S260.08 TA1E. 00 W08 12770.H ?

MALINUR STAGE IS S18.9
MATINUN STAGE IS S12.4

MAXIMUN STAGE IS §13.1 s

Y

MATIMM STACE IS 513.8

MIINUN STACE IS 5144
MAIINUN STAGE IS S515.1 E

C- 3
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S0 0000

s 85000004

PEAK FLOW AND STORACE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECOMOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

OPERATION

HTDROCRAPH AT
ROUTED 10
HYDROGRAPH AT
'Z COMBINED
ROUTED T0
HYDROGRAPH AT
HYDROCRAPH AT
ROUTED T0
HYDROGRAPH AT
4 COMBINED
ROYTED TO
ROUTED TO
HYDROCRAPH AT
2 CONBINED

ROUTED T0

STATION

4
{

4

78
2.02}

18
.1
.87
Z.24)
1.64
4.26)
1.64
4.26)
1.62
4.19)

03
1.9)

03
1.9

1.14
2.96)

5.14
13.39}

5.14
13.3m

5.14
13.39)

34
.89

5.48
14.20)

5.48
14.20)

RATIO0S APPLIED TO FLOWS

PLAN RATIS 1 RATI# 2 RATI® 3 RATIS 4 PRATI# 5 RATI® &

28
1 395.
(1119

1 5.
(1.4

{ 462.
( 13.08)(

1 8617,
{ .59

1 8sd.
(.92

1 847,
{ 23.99M

1 378,
( 18.60)(

{ 384,
{ 16.88)(

t 587,
{  16.63}

1 2699.
( 76.42)(

1 3081,
( 8r.20

1 2945.
{ 83.38)4

1 189.
(5.3

1 3138,
( 88.63)1

1 848.
(.01

A
798.
22,301

808.
2z.8N1

924.
26.171¢

1732,
49.00)(

1768,
1.80)(

1694,
47.98)(

751,
21.281(

175,
21.940(

114,
33.250(

S483.
153.81 ¢

5453.
154.4101¢

5433,
133.86)(

378,
10.700(

S804,
164.35)(

24,
57.30)¢

9
988.
7.9

1414,
28.60 ¢

1155.
3.7

2145,
61.31M(

2216,
82.75M¢

2118.
59.98) ¢

9.
26.60) ¢

9%7.
27.39¢(

1448,
41,56} (

6769,
191.48) ¢

T046.
199.531(

6818,
193.85) (

472.
13.38)(

1281,
206114

2528,

LS9

I“
1183.
33,560

1214,
2N

1386.
39.25M

2596.
73.52M

678,
5. 101

2542,
.97

127,
31.9214

1153,
.t

1781,
49.88)(

8134,
238.33)

8383.
231.38)

821.
234.18) (

567.
16.09)(

8826,
2U49.92)4

3188,
87.961(

.80 1.00

1588. 1975.
.75 55.94)(

1614, 6.
65.700  37.68)(

1848. 2314.
S2.38)(  65.42)¢(

3442, 4326.
98.03)( 122.9M(

3556, 444,
1905200 125,731

3389. 4236.
95.960 0 119.93)¢

1583. 1879.
£2.56)1¢  53.200¢

1533. 1928.
434100 54680 (

2349, 2936.
6650 (  83.13)(

16826, 13544,
386.39)( 383.41)(

10962, 13768
304000 389.63)(

1175, 13896,
316.45) C 393.310¢(

756, %S,
2.0 2.1

11917, 14816,
337. 4000 419,50 (

272, saz1.
120.98) 1 153.52)¢

=37
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RATIO
OF
PN

20
N
&
b0
8
1.0

- MR ol T o
PLAN 1 STATION 4
NAXINUM  MAXINUW  TIME
RATIO  FLON/CFS  STAGE:FT  HOURS
20 5. 528.5 AL.M 3
NT) 808. 5.2 .M :
K] 1019, 530.9 4100
.48 1219, 536 4.0
K 1614. 532.6 AL
1.06 2016, 533.6  41.08
PLAN 1 STATION Il
NAXINUM  MAKINUN  TINE
RATIO  FLOM/CFS  STACESFT  HOURS
20 889, 513.3  41.08
A 1768, S14.4 410
.59 2216, 51,9 4100 :
.4f 2676. 515.3 408 f
.89 3556. 516.0 4100
1.00 A, 516.6 41,00 }
PLAN | STATION 4 J
MAKINUM  MAXINUM  TINME
RATIO  FLOW/CFS  STAGE(FT  HOURS
20 384, 508.7  4L.BS 4
M 775. 569.6 418 ,
56 917, 509.8 4106
.60 1155. 510.1 4106
.86 1533, 516.7 4.0
1.00 1928. SI.1 4100
SUMMARY OF DAN SAFETY ANALYSIS
INITIAL VALUE  SPILLWAY CREST  TOP OF DAM
ELEVATION 500.69 511,06 517.08
STORAGE s 179. 288,
OUTFLON . . w.
NATIMUM NALINUM  MAXINUM  MAXINUM  DURATION  TINE OF  TIME OF
RESERVOIR DEPTH  STORAGE  OUTFLON  OVER TOP  MAX OUTFLON  FAILURE
W.S.ELEV OVER DAN  AC-FT CFS HOURS HOURS NOURS
519.73 .13 338. 3081, 5.00 "M 0.9
521.2 .2 345, 5453. .08 0.0 0.08
522.68 5.08 381, 708, 8.08 LM X
522,75 5.75 94, 8383. 8.0¢ "M "
523.9% 6.96 6. 10962, 9.0 0.0 .00
525.16 8.16 38, 13768, 9.00 " 0“.e
PLAN 1 STATION 5
MAXINOM  MAXINOW  TINE
RATIO  FLOM/CFS  STAGE.FT  MOURS

7 -2
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